Background and Objectives. Angioleiomyoma is a benign perivascular neoplasm commonly involving subcutaneous tissue of extremities, head, and trunk region. They rarely involve the female genital tract. This study analyses clinicopathological features of 6 cases of uterine angioleiomyoma. Methods. Routine sections of 6 cases were reviewed and immunohistochemical markers namely muscle-specific actin, h-caldesmon, desmin, CD10, WT-1, HMB-45, and melan-A were done. Results. Of the 6 cases, 4 cases had tumor involving the corpus and 2 cases had tumor in the cervix. Grossly, all tumors had a whorled and congested cut surface. Microscopic examination of all the cases revealed circumscribed neoplasms composed of interlacing fascicles of benign perivascular smooth muscle cells with evenly distributed slit-like blood vessels (solid variant) along with vessels exhibiting thick muscular walls with swirling pattern (venous variant). In only 2 cases many dilated vessels were seen (cavernous variant). Immunohistochemically, all cases were positive for muscle-specific actin, h-caldesmon, and desmin. All cases were negative for CD10 and WT-1 ruling out endometrial stromal tumor and were negative for HMB-45 and melan-A ruling out perivascular epithelioid cell tumor (both endometrial stromal tumor and perivascular epithelioid cell tumor have prominent vessels but have different histomorphology). In all cases, surgical excision was curative and there were no intraoperative or postoperative complications. Follow-up of all the cases has been unremarkable. Conclusion. As the World Health Organization has not included angioleiomyoma in the classification of mesenchymal tumors of uterine corpus and cervix, we recommend that it should be included in the classification.
Introduction
Angioleiomyoma or vascular leiomyoma is a benign perivascular neoplasm composed of mature smooth muscle bundles which surround and intersect between vascular channels, forming a morphological continuum with myopericytoma. These tumors commonly involve subcutaneous tissue and less often deep dermis. 1 They are more common in females and account for 5% of all benign tumors. 2, 3 Most of these tumors occur in the extremities, especially lower extremity and other sites such as head and trunk. 4 Angioleiomyoma involving the female genital tract is not frequently encountered and only case reports and occasional studies have been previously published. Here we present a clinicopathological study of 6 cases of angioleiomyoma involving uterus.
Materials and Methods
We retrieved 6 cases of angioleiomyoma involving the uterus from the pathology database, at the Department of General Pathology, Christian Medical College Vellore from January 2001 to January 2017. Hematoxylin and eosin-stained slides of all 6 cases were reviewed and immunohistochemistry (IHC) was done in all the cases on 5-µm thick tissue sections using automated Ventana benchmark XT immunostainer with the following antibodies: muscle-specific actin (MSA), h-caldesmon, desmin, CD10, melan-A, HMB-45, and WT-1 (Table 1) . Appropriate positive and negative controls were included.
Results
The clinicopathologic features are summarized in Table 2 . The median age of presentation was 39 years (range 32-46 years). All the 4 cases of angioleiomyoma involving corpus presented with abnormal uterine bleeding. The maximum size of the tumor involving corpus was 15 cm and the minimum size was 3 cm. In 2 cases, the tumor was located submucosally and in other 2 cases the tumor had an intramural location. In the cervix, 1 tumour involved anterior lip and the other involved posterior lip. Grossly, all the cases had whorled and congested cut surfaces (Figure 1 ). Microscopic examination of all the cases showed circumscribed tumors composed of bundles and interlacing fascicles of spindle cells displaying cigar-shaped nuclei and eosinophilic cytoplasm with evenly distributed compressed and slit-like blood vessels representing the solid variant of the tumor (Figures 2A and 3A) . Many vessels exhibiting thick muscular walls with a swirling pattern were seen in all 6 cases representing the venous variant of the tumor (Figures 2B and 3B ). In only 2 cases, many dilated blood vessels were evident representing the cavernous variant of the tumor ( Figure 2C and D, Figure 3C and D). Cellular atypia, necrosis, or mitotic figures were not seen. On IHC, all the cases were positive for MSA, desmin ( Figure 4A ), and h-caldesmon ( Figure 4B ). CD10, melan-A, HMB-45, and WT-1 were negative in all the cases. The tumor was excised in 5 cases (myomectomy was done in 3 cases and polypectomy was done in 2 cases) and hysterectomy was done in 1 case. Bilateral adnexa, cervix, and remaining corpus were unremarkable in the hysterectomy specimen. None of the patients had been on gonadotropin-releasing hormone agonists preoperatively and none of them had a history of angioleiomyoma involving skin or soft tissue. There were no intraoperative or postoperative complications in any of the cases.
Discussion
Leiomyoma, the most common mesenchymal tumor of uterine corpus originates from smooth muscle cells of the myometrium. Other mesenchymal tumors, such as endometrial stromal tumors and perivascular epithelioid cell tumors (PEComa), are not as frequently encountered as leiomyoma. 5 Mesenchymal tumors involving the cervix are very rare and the commonly encountered neoplasm is leiomyoma. In hysterectomy specimen, their frequency has been estimated to be about 0.6%. 6 Angioleiomyoma, although a variant of leiomyoma, is classified as a pericytic (perivascular) tumor originating from perivascular smooth muscle cells. 7 Although not proven, it is speculated that angioleiomyoma in the uterus also arises from the perivascular smooth muscle cells and not from myometrial smooth muscle cells.
At soft tissue sites, 3 histological variants of angioleiomyoma have been described-(a) Solid type, wherein numerous vascular channels are present that are small in size and slit like. The closely compacted smooth muscle bundles intersect one another and surround vascular channels. (b) Venous type, in which smooth muscle bundles and veins with thick muscular wall are not so compact; thus, muscular walls of these vessels can be easily differentiated from intervascular smooth muscle bundles. (c) Cavernous type, in which dilated vascular channels are present with small amount of intervening smooth muscle and is difficult to differentiate muscular walls of these vessels from intervascular smooth muscle bundles. 8 As far as our study is concerned, both solid and venous variants were seen in 4 cases and all the 3 variants were seen in 2 cases.
In the reappraisal of 562 cases of angioleiomyoma by Hachisuga et al, 9 the solid type was most common (66.5%), followed by venous (22.5%) and cavernous types (10.8%). As per this reappraisal, tumors of the solid type were common in females while the cavernous and venous types were common in males. Of the 562 cases, 66.7%, 22.2%, 8.5%, and 2.49% tumors involved lower extremity, upper extremity, head, and trunk, respectively, and they were commonly seen in the fourth to sixth decade. There was no case of angioleiomyoma involving female genital tract in this reappraisal. However, there have been reports on angioleiomyoma involving ovary, 10 broad ligament, 11 uterus, [12] [13] [14] [15] periurethral region, 16 , vulva, 17 and cervix. 18, 19 Additional features such as presence of mature adipocytes, recent/organizing thrombi, hemosiderin deposits, foci of calcification, prominent nerves, and hyaline change, as evaluated in the Haschisuga reappraisal, 6 were not evident in our case. Myxoid change was evident in 4 out of 6 cases. Foci of recent hemorrhage and foci of lymphocytic infiltration were seen in all our cases.
In the study by McCluggage and Boyde, 20 3 cases of uterine angioleiomyoma were evaluated. Grossly, these 3 cases had a typical whorled appearance. Histologically, all the 3 cases were composed of spindle cells displaying blunt-ended bland nuclei and eosinophilic cytoplasm. Numerous evenly distributed small blood vessels with thick muscular walls were present. Swirling of spindle cells around blood vessels was evident in areas. Fibrin was evident in many vessel walls in 1 case and 1 case showed small foci of edema and hyalinization. 20 Similar histological features were seen in our cases; however, dilated blood vessels representing cavernous variant seen in 2 of our cases were not present in the cases evaluated by McCluggage and Boyde. 20 Myxoid change was evident in 4 of our cases while none of our cases showed hyalinization or fibrin in the vessel wall. Most cases of uterine angioleiomyoma present with abnormal uterine bleeding/menorrhagia. It is speculated that abnormal uterine bleeding in angioleiomyoma is due to dysregulation of vascular growth factors and their receptors, which regulate the process of angiogenesis. Moreover, these tumors are prone to spontaneous rupture because of high vascularity. 13 Previously one case of ruptured uterine angioleiomyoma causing hemoperitoneum has been reported. 12 None of our cases had a history of preoperative or intraoperative bleeding.
As these tumours are benign, complete excision remains the remains the mainstay of treatment. 13 Malignant transformation of angioleiomyoma is rare and the risk of recurrence is minimal. 3 Follow-up in all our cases has been uneventful. Histologically, angioleiomyoma closely resembles usual leiomyoma, but there are certain differences. Leiomyoma is composed of interlacing fascicles of bland smooth muscle cells devoid of evenly distributed vascular channels. On the other hand, angioleiomyoma is also composed of bland smooth muscle cells and has a prominent vascular component exhibiting numerous evenly distributed small blood vessels, unlike usual leiomyoma. It is speculated that angioleiomyoma originates from perivascular smooth muscle cells in contrast to usual leiomyoma which is derived from myometrial smooth muscle cells. On IHC, tumor cells are diffusely positive for MSA, smooth muscle actin, calponin and variably for h-caldesmon. Tumor cells also express desmin in the majority of the cases but its expression in thick muscular coat in venous type or perivascular concentric structures is absent.
1 Similar expression of desmin was seen in all of our cases ( Figure 4A ).
Other mesenchymal tumors that can resemble angioleiomyoma and have prominent blood vessels include endometrial stromal tumor and PEComa. Endometrial stromal tumors are characterized by diffuse growth of cells exhibiting round to oval nuclei, inconspicuous nucleoli and scant cytoplasm. Tumor cells typically display whorling around arterioles. On IHC, these tumors are typically positive for CD10 and WT-1, and can express smooth muscle actin but are negative for h-caldesmon. PEComa shows admixture of spindle and epithelioid cells. The spindle cells are arranged in nests and short fascicles while the epithelioid cells are arranged diffusely or in nests and prominent vascular network can be seen. On IHC, PEComas express HMB-45 and melan-A. Approximately 80% of them can express smooth muscle actin but expression of h-caldesmon and desmin is less common. 21 None of our cases had the histomorphology of endometrial stromal tumors or PEComa. Moreover, immunohistochemical markers specific for endometrial stromal tumors (CD10 and WT-1) and PEComa (HMB-45 and melan-A) were negative.
Myopericytoma is the other perivascular tumor that forms a morphological continuum with angioleiomyoma. Histologically, myopericytoma is a well-circumscribed neoplasm displaying perivascular and concentric arrangement of uniform plump oval-to spindle-shaped myoid cells with eosinophilic cytoplasm. These myoid cells are positive for h-caldesmon and smooth muscle actin but are negative or focally positive for desmin. 1 Myopericytoma was ruled out in our case as the tumor showed neoplastic proliferation of benign perivascular smooth muscle cells and not myoid cells, characterized by diffuse immuohistochemical expression of desmin.
Conclusion
In summary, we report clinicopathological features of 6 cases of uterine angioleiomyoma. The morphology of these tumors is similar to those encountered in soft tissue. The World Health Organization has not included it in the classification of mesenchymal tumors of uterine corpus and cervix because of the likely possibility of these tumors being diagnosed as leiomyoma and treatment of both (leiomyoma and angioleiomyoma) being similar. As proposed by McCluggage and Boyde, 20 we also believe that these tumors should be diagnosed as such and they should be included as one of the variants of leiomyoma.
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